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) PNEUMATIC TIRE 

) Abstract: 

OBLEM TO BE SOLVED: To reduce stress acting on ply both ends by 
»viding an upper bead core part whose upper bead cord substantially 
itinuing with a carcass cord is spirally wound in one or more stage 
Tibers in the circumferential direction on the radial directional outside of 
ded-back carcass ply in a bead part. 

iLUTION: A bead core 5 has at least a single wind type upper bead core 
-t 5A whose upper bead cord 1 4 is spirally wound in one or more stage 
mbers in the circumferential direction on carcass plies 11A and 1 1 B, that 
on the radial directional outside in a bead part 4, and the upper bead 
rd 14 is formed of a continuous cord 15 substantially continuing with a 
-cass cord 10. That is, the continuous cord 15 in meandering 
angement continuously transfers to spiral winding from an arrangement 
ish position, and constitutes the carcass plies 1 1A and 1 1B and the 
per bead core part 5A. The substantial continuation means that the 
per bead cord 14 and the carcass cord 10 are continued with each other 
a continuous single cord or are integrally connected to each other. 
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NOTICES * 




0 and NCIPZ are not: responsible for any 
mages caused by the use of this translation. 

liis document has been translated by computer. So the translation may not reflect the original precisely. 
: *** shows the word which can not be translated, 
n the drawings, any words are not translated. 



AIMS 



laim(s)] 

laim 1] It is a pneumatic tire equipped with the carcass which passes along the tire body which results in the toe of 
id which has a bead core through the sidewall section of tire both sides from the tread section. Said carcass While a 
cass code contains the cuff carcass ply formed by turning up one by one, advancing this turning up point to a hoop 
ection moreover by turns at many turning up points located in a line with a hoop direction on tire both sides while 
ssing along said tire body Said bead core is the pneumatic tire characterized by having the upper bead core section 
dch comes to carry out the spiral volume of the upper bead code which follows said carcass code substantially to a 
op direction with one or more number of stageses in a toe of bead on the radial outside of said cuff carcass ply. 
laim 2] Said bead core is a pneumatic tire according to claim 1 characterized by being discontinuous another object in 
xession [ while having the bottom bead core section which comes to carry out the spiral volume of the bottom bead 
ie located inside / radial / said cuff carcass ply in a toe of bead with one or more number of stageses ] as substantially 
aid bottom bead code ] as said carcass code. 

laim 3] [ whether the radial border carries out termination of said cuff carcass ply by said bead incore, and ] Or 
whether termination is carried out on the radial inside of said bead core or termination is overflowed and carried out to 
j shaft orientations from a bead core, and ] Or [ whether while overflowing a bead core into tire shaft orientations, 
mination of the flash section is wound up and carried out to the method of the outside of radial, and ] Or the 
eumatic tire according to claim 1 characterized by passing through and carrying out termination between bead APEC 
fGOMU which allots the flash section to said bead core and its radial outside while overflowing a bead core into tire 
ift orientations, or of between this bead APEC SUGOMU. 

laim 4] Said carcass ply is a pneumatic tire according to claim 1 characterized by arranging in parallel substantially in 
; ply principal piece over between said bead cores, without a carcass code crossing. 



ranslation done.] 
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TAILED DESCRIPTION 



bailed Description of the Invention] 
•01] 

eld of the Invention] This invention relates to the pneumatic tire which can attain lightweight-ization while raising 

-of-bead endurance. 

'02] 

ascription of the Prior Art] Generally the various pneumatic tires the object for passenger cars, for heavy loading 
ucles, etc. wind up the both ends of a carcass around a bead core, and it is fixing, and the winding height is usually 
as size from rim flange height, in order to prevent the blow by of the carcass to restoration internal pressure and a 
d load and to make immobilization certain. 

•03] However, since a pneumatic tire deforms so that the part a of an upper toe of bead may fall on the method of the 
side of tire shaft orientations and may be crowded from the rim flange f as shown in drawing 20 in case it is 
unded, the stress of bending/compression acts on the winding section bl of the carcass ply b repeatedly, and it 
tcentrates [ the stress ] on winding section bl outer edge. Moreover, in winding section bl outer edge, there is a 
blem that it is easy to generate toe-of-bead damage that it is inferior to an adhesive property with surrounding rubber 
>rder that a carcass code may break off as the cutting section, therefore Ruth between a code/rubber arises at an early 
IQ in winding section bl outer edge conjointly with said stress concentration, and this serves as an origin and 
'ances to the separation of a carcass etc. The tire and load load of the radial structure where the deformation degree of 
>e of bead increases conversely by the rigid increment in the tread section are high, and the inclination generated in 
tire for heavy loading vehicles from which the tire deformation itself serves as size has especially toe-of-bead 
nage such. 

04] Therefore, to such [ conventionally ] damage, by increasing the amount of rubber of bead APEC SUGOMU, 
hioning properties were raised, the rigidity of toe-of-bead a was raised by lengthening the time amount which results 
luth, and preparing a code reinforcement layer in the surroundings of the bead core c and the inside of the winding 
tion bl, an outside, etc., and the measures which reduce the deformation itself have been taken. 
05] 

oblem(s) to be Solved by the Invention] However, in this thing, it was also what the damage prevention effectiveness 
nadequate in the tire for heavy loading with a high load load, and it originates in the increment in volume of said toe 
)ead, and tire weight increases, and spoils fuel consumption nature especially. 

06] Then, invention according to claim 1 uses the carcass ply which turned up the carcass code which straddles 
ween bead cores to U characters one by one at ply both ends, and was made to arrange in the shape of meandering 
ong this inventions. And while raising the adhesive property of the code and rubber in carcass ply both ends on the 
is of carrying out the spiral volume of the bead code which follows a carcass code substantially on carcass ply, and 
ming a bead core The stress which acts on ply both ends can be reduced, and it can be made to distribute, and aims at 
sr of the pneumatic tire which improves bead endurance sharply and can moreover contribute to lightweight-ization. 
07] Invention according to claim 2 can raise the reinforcement of a bead core separately, and aims at offer of the 
;umatic tire which makes it possible to adopt a low modulus code as carcass ply and the upper bead core section. 
08] Invention according to claim 3 aims at offer of the pneumatic tire which has the winding structure of the carcass 
which can heighten the improvement effectiveness of bead endurance further, promoting lightweight-ization of a 

09] 

eans for Solving the Problem] Invention according to claim 1 is a pneumatic tire equipped with the carcass which 
ses along the tire body which results in the toe of bead which has a bead core through the sidewall section of tire 
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h sides from the tread section amc^Bbis inventions. While a carcass code cont^khe cuff carcass ply formed by 
ning up one by one, advancing thi^Ring up point to a hoop direction moreove^^ turns at many turning up points 
ated in a line with a hoop direction on tire both sides while passing along said tire body, said carcass said bead core 
e upper bead code which follows said carcass code substantially is characterized by having the upper bead core 
tion which comes to carry out a spiral volume to a hoop direction with one or more number of stageses in a toe of 
id on the radial outside of said cuff carcass ply. 

110] or [ moreover, / that invention according to claim 2 equips the bottom of carcass ply with the bottom bead core 
tion which comes to carry out the spiral volume of the bottom bead code, and follows said carcass code substantially 
said bottom bead code as a bead core ] — or it is characterized by considering as discontinuous another object. 
HI] Moreover, [ whether invention according to claim 3 carries out termination of the radial border of carcass ply by 
id incore by return, and ] Or [ whether termination is carried out on the radial inside of a bead core or termination is 
srflowed and carried out to tire shaft orientations from a bead core, and ] Or [ whether while overflowing a bead core, 
mination of the flash section is wound up and carried out to the method of the outside of radial, and ] Or while 
srflowing a bead core, it is characterized by passing through and carrying out termination between bead APEC 
GOMU which allots the flash section to a bead core and its radial outside, or of between this bead APEC SUGOMU. 
H2] 

nbodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with the example of 
tstration. The sidewall section 3 of the pair to which a pneumatic tire 1 is extended from the both ends of the tread 
;tion 2 and this tread section 2 to the method of the inside of tire radial in drawing 1 , Had the tire base 6 of the shape 
a toroid which has the toe of bead 4 which is located in a way edge among each sidewall section 3, and is reinforced 
h the annular bead core 5. In this example, it is a radial -ply tire for heavy loading, and between a toe of bead 4 and 4, 
ile being built over the carcass 7 which passes along this tire body 6, the tough belt layer 9 is allotted to the radial 
side of this carcass 6, and the method of the inside of the tread section 2. 

>13] Said belt layer 9 in the belt ply of at least one sheet, and this example It consists of four sheets of the 1st [ which 
illotted in order toward tread side 2S from a carcass side ], 2nd, 3rd, and 4th belt ply 9A-9D. For example, 1st belt ply 
While arranging a belt at the include angle of about 60 - 70 degrees to the tire equator C, the 2nd, 3rd, and 4th belt 
9B-9D has arranged the belt at the include angle of about 10-25 degrees, in addition, the trussed structure which 
inclination direction of the code to the tire equator C is different between 2nd and 3rd belt ply 9B and 9C, and 
x>mes by this — belt rigidity — raising « a strong hoop — it has effectiveness and the tread section 2 is reinforced. 
U4] As said belt, fiber codes of a high modulus, such as steel, aromatic polyamide, all aromatic polyester, and high 
sticity polyethylene, could be used, for example, and each belt has made the mistake in an outer edge location, 
pectively by making 1st belt ply 9A into narrowness from 3rd belt ply 9C, ******, and 2nd belt ply 9B, for example 
ile it is cut by the ply outer edge and breaks off. In addition, 4th belt ply 9D used as the minimum width functions 
o as a breaker which protects the inside belt plies 9A-9C and a carcass 7. moreover, the both ends of the belt layer 9 - 
carcass 7 — it is mustard — it is — estranging — this alienation — a part is filled up with the comparatively elastic 
ihion rubber 42. 

>15] moreover, by one or more sheets which arrange the carcass code 10 at the include angle of 75 - 90 degrees to the 
s equator C, and this example, said carcass 7 It consists of carcass ply 1 1 of one sheet, and passes along the base 
ich are principal piece 1 1 A of the bead core 5 and the shape of a toroid over between five, and a radial inside of said 
id core 5 through said tire body 6. Around the bead core 5 In this example, it has winding section 1 IB which can be 
und up outside from from among tire shaft orientations. In addition, said winding section 1 IB starts from the bead 
e 5 along with the lateral surface of bead APEC SUGOMU 8 which stretches in the shape of a taper toward the 
thod of the outside of radial, and makes [ height / H2 / bead EPEKKUSU ] smallness the winding height HI from the 
id base line BL from height HF of the rim flange F by smallness and this example. In addition, in the bead base line 
., it is the line of the tire shaft orientations which pass along the tire shaft-orientations outer edge point of bead base 
which are a bead base, and the datum line of the diameter selection of a rim of an application rim is made. 
>16] As the carcass ply 1 1 develops the principal piece 1 1 A and winding section 1 IB and shows them to drawing 4 
e n turning up points Li (1= 1 , n) located in a line with a hoop direction by at equal intervals by one radial border El 
the carcass ply 1 1 , It has n turning up points Ri (1= 1 , n) located in a line by the radial border E2 of another side. It is 
isidering as the cuff carcass ply of the meandering array turned up while advancing the point to the hoop direction 
5 by one by return [ code / 1 0 / carcass / point / of both sides / turning up ] moreover by turns in the sequence of Ri-1 , 
1, Ri and Li, Ri+1, and Li+1. The numbers of code placing per ply width of 5cm of this cuff carcass ply are 18-40 / 
>ut 5cm, and the carcass code 10 is substantially arranged in parallel in principal piece 1 1 A at least, without crossing 
tually. When it crosses, shearing force occurs and code fracture is invited. 
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)17] In addition, the ply radial bord^fcl and E2 arranges said turning up points ^Bpid Li to a hoop direction in a tire 
±L-sides part by winding up and brSlmg off by the toe of bead 4 by the toe of beSFl which is a tire both-sides part or 
! sidewall section 3, and this example, as shown in drawin g 3 . 

)18] Said carcass ply 1 1 can be formed using 1 or more and several carcass codes 10, and the example which used 
3 codes 10A and 10B is shown in said drawing 4 . At this time, the 2n piece point element P is arranged at equal 
srvals in a hoop direction to each radial border El and E2 of the carcass ply 11, and one turning up point consists of 
d point elements P, respectively. That is, nothing and carcass code 10B of another side can shift a phase for the 
andering array in which, as for one carcass code 10A, a cuff is repeated by every two point elements P by 1/2 pitch, 
, one point element, to a hoop direction to one [ said ] carcass code 10A, and a cuff is repeated to every two point 
ments P. In principal piece 1 1A, the parallel array of each carcass codes 10A and 10B is carried out at least by this. 
>19] The case where the carcass ply 1 1 is formed in drawing 5 using three carcass codes 10A, 10B, and 10C is shown, 
lile arranging the 3n piece point element P to each radial border El and E2 and carrying out the meandering array of 
;h carcass codes 10A, 10B, and 10C by cuff of every three point elements P at this time, a phase can be shifted for 
andering of each code 1/3 every pitch (i.e., one point element). This attains the parallel array of each carcass codes 
\, 1 OB, and 10C. 

>20] Moreover, when making said carcass ply 1 1 into two or more sheets [ m ], said meandering array of the carcass 
le 10 is repeated m round to a hoop direction, moreover, when forming the tire of bias structure As shown in drawing 
constitute lower carcass ply 1 1L which it has [ L ] the code include angle of 35 - 60 degrees, for example, the Hidari 
sr, and carried out the meandering array of the carcass code 10 between Point Li and Ri by return to the tire equator 
and it sets to the 2nd round. A meandering array is succeedingly carried out at the code include angle of 35 - 60 
*rees upward slanting to the right, and upper carcass ply 1 1U is constituted. 

121] Said bead core 5 is the carcass ply 1 1 top in a toe of bead 4, i.e., a radial outside, has at least the so-called single 
id type to which a hoop direction is made to come to carry out the spiral volume of the upper bead code 14 with one 
more number of stageses of upper bead core section 5 A, and forms said upper bead code 14 by the sequence code 15 
ich continues substantially [ said carcass code 10 ]. That is, as shown in said drawing 4 , the sequence code 15 of a 
andering array shifts to a spiral volume continuously from the array termination location Jl, and constitutes the 
cass ply 1 1 and upper bead core section 5 A. 

>22] Here, one code in which the upper bead code 14 "which continues substantially", and the carcass code 10 break 
and which is not means in succession the thing of the upper bead code 14 and the carcass code 10 which it breaks 
\ and the section is connected to one by adhesion, welding, etc., and is continued, in addition, in fields other than the 
isitional zone J from a meandering array to a spiral volume, the upper bead code 14 is a spiral volume — on the way - 
hen it comes out and breaks off by starving etc., the carcass code 10 is a meandering array — on the way — the time 
coming out and breaking off — this — a meandering array can carry out and a new code needs a spiral volume and to 
ak off and to use the same thing as a front code at this time continuously, without breaking off and performing 
lesion processing etc. for a new code from near an edge. Moreover, when really connecting by adhesion, welding, 
., the quality of the material of the upper bead code 14 and the carcass code 10, a size, twist structure, etc. may be 
inged by demand. 

>23] In this example, the bead core 5 is formed only from said upper bead core section 5 A. This bead core 5 or upper 
id core section 5A What has various shape of the shape of the shape of a square containing the square shown in 
wing 7 (A) - (F) besides the shape of a flat hexagon shown in drawing 2 as the cross-section configuration, a 
tangle, a trapezoid, a parallelogram, etc. and a triangle and a hexagon, circle configurations, etc. is employable. 
>24] Generation of heat which makes fitting between a bead/rim certain, and originates in a rim gap and this as said 
uence code 1 5 although metal fiber codes, such as organic fiber codes, such as nylon, rayon, polyester, Vinylon, 
matic polyamide, all aromatic polyester, and high elasticity polyethylene, and steel, can be used, and in order to 
itrol deformation of bead base 5S further, it is the initial tension elastic modulus E of a code 1500 kgf(s)/mm 2 
nsidering as the above is desirable. In addition, the initial tension elastic modulus E is JIS. The elastic modulus 
iverted from the initial **** resistivity specified to LI 01 7 is meant. 

•25] Thus, since it is considering as the meandering array which bent the carcass code 10 to U characters by turns by 
ply radial border El and E2 in this application, As opposed to pull strength TA which acts on the carcass code 10 
h restoration internal pressure etc. as shown in drawing 8 (A) and (B) The load which compresses the rubber Gl 
ide U characters opposes, the load which pulls the rubber Gl of said inside opposes to the compressive force TB 
ich acts according to bead deformation, and the stress between a folding tip and outside rubber G2 is reduced, 
pectively. And U characters distributes this stress itself. In order to make the carcass code 10 and the upper bead code 
continue furthermore, the amputation stump of the code which is inferior to adhesive strength and serves as a strong 
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ak place by stress concentration is^^inated from a toe of bead 4. 

126] Consequently, said winding HI can be set as smallness from HF in rnmflange height, preventing the blow 

of a carcass 7, and improvement in bead endurance and large lightweight-ization can be attained. Moreover, when 
winding height HI is made into size from HF in rim flange height, code RUSU of radial border El and E2 can be 
ltrolled effectively, eliminating formation of the conventional code reinforcement layer, and improvement and 
htweight-izing of bead endurance can be attained similarly. 

127] As shown in drawing 9 (A) as said bead core 4 in addition to said upper bead core section 5 A, it is the radial 
ide of the carcass ply 1 1 , bottom bead core section of single wind type to which hoop direction is made to come to 
ry out spiral volume of bottom bead code 16 with one or more number of stageses 5B can be attached, and by this, 
e reinforcement and core rigidity are raised, the fitting force with a rim is raised, and it gets. Moreover, since 
iding section 1 IB can be pinched between bead core section 5 A of the upper bottom, and 5B, it is useful also to 
►w-by prevention of a carcass. For said bottom bead code 16, although said sequence code 15 could be made to 
low, when it can also form in discontinuous another code, for example, bottom bead core section 5B is formed using 
: conventional steel code, the initial tension moduli of elasticity E, such as nylon and polyester, are 2 1500 kgf(s)/mm 
said sequence code 15. Even if it uses the low modulus code of the following, the required rim fitting force is 
:urable. 

)28] In addition, as a bead core 4, it may replace with said bottom bead core section 5B, the so-called tape bead type 
core object 5C which rolled and piled up the band material which lengthened 4-6 codes, such as a steel code, in 
all el, arranged them, and carried out rubber covering can also be used, and such tape bead type core object 5C may 
attached between said upper bead core section 5 A bases and carcass plies 1 1 . 

)29] Moreover, as said winding section 1 IB, as shown in said drawing 2 and drawing 9 (A) like this example The 
sh section 17 protruded into a tire shaft-orientations outside from this upper bead core section 5 A through the base of 
d upper bead core section 5 A to the method of the outside of radial Winding, Make the radial border El and E2 meet 
: lateral surface of upper bead core section 5 A or bead APEC SUGOMU 8, and it carries out termination, and also as 
)wn in drawing 9 (B) The flash section 17 which the direction of winding protrudes into the tire shaft-orientations 
ide from reverse sense, i.e., the upper bead core section, 5A can be made to be able to meet the medial surface of 
riding and bead APEC SUGOMU 8 grade, and can carry out termination to the method of the outside of radial. 
)30] Moreover, as winding section 1 IB, termination is carried out on the base of the bead core 5, or otherwise, as 
)wn in dra wing 9 (C), as an alternate long and short dash line shows to this drawing, from the side face of the bead 
-e 5, these radial border El and E2 may be protruded a little into tire shaft orientations, and may carry out termination 
them. 

)31] Moreover, as an example of further others of winding section 1 IB, when the bead core 5 is constituted by upper 
id core section 5A, and bottom bead core section 5B and/or core object 5C, termination of the radial border El and 
of winding section 1 IB is carried out within the bead core 5 which it is between these [ 5 A and 5B ] or 5C. In detail, 
shown in drawing 10 (A), the radial border El and E2 of winding section 1 IB which carries out termination on the 
se of upper bead core section 5 A is put between upper bead core section 5 A and bottom bead core section 5 A or 
tween core object 5C. Or as shown in drawing 10 (B), upper bead core section 5A is divided into the bottom core part 
e A 1 of the radial inside, and the outside upper core part five A2, the flash section 17 protruded into a tire shaft- 
entations outside through the base of upper bead core section 5 A is put by winding, the radial border El and E2 is put 
tween the method of the outside of radial between the core part five Al and 5A2, and termination is carried out. Or 
: core part five Al and either of five A2 are formed by said core object 5C, and termination is put and carried out 
tween this core object 5C and the core part of another side. 

)32] moreover, as an example of further others of winding section 1 IB As shown in drawing 1 1 (A), the flash section 
protruded into tire shaft orientations from upper bead core section 5 A to the method of the outside of radial Winding, 
. termination of the radial border El and E2 is put and carried out between said upper bead core section 5 A and bead 
>EC SUGOMU 8 or it is shown in drawing 1 1 (B) It passes between said upper bead core section 5A and bead APEC 
JGOMU 8, and termination is put and carried out between carcass principal piece 1 1 A and bead APEC SUGOMU 8. 
)33] In addition, what puts and carries out termination of the radial border El and E2 in the structure of said winding 
:tion 1 IB can prevent certainly code RUSU and the blow by in radial border El and E2. 

)34] Next, the manufacture approach of such a pneumatic tire is explained. As shown in drawing 12 -14, the inner 
er shipfitter who winds the inner liner rubber sheet 3 1 around the peripheral face of - main shaping former 30 the 
inufacture approach of a pneumatic tire 21, - The carcass ply forming cycle 22 which forms the tubed ply base 32 for 
rcass ply 1 1 formation by the peripheral face of the aforementioned inner liner rubber sheet 31, - The bead forming 
cle 23 which forms the bead cores 5 and 5 in the both-sides part of the ply base 32 by the spiral volume of a sequence 
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le 15, - Include the junction proce^^| which joins the tire formation member 3^B|each other to the ply base 32, 
1 the expansion process 25 which t^^ aforementioned main shaping former 30 l^xpanded, and deals in the non- 
canized tire body 6. 

>35] Said main shaping former 30 is arranging the disc-like flange 36 in which the diameter of expanding and 
ltracting is possible in the both ends of the cylinder drum 34 equipped with the bladder which expands in the shape of 
Droid by internal pressure restoration through the bead lock 35 for bead core immobilization, and projection 36A 
ich constitutes said point element P for a code cuff in the outer edge of this flange 36 arranges it at equal intervals to 
ircumferencial direction. Moreover, the side former 37 which has the bladder which can expand is also allotted to the 
ch sides of said main shaping former 30 by this heart. 

)36] Therefore, in 21 , an inner liner shipfitter winds the inner liner rubber sheet 3 1 in the shape of a cylinder on the 
ipheral face of the main shaping former 30 between projection 36A of both sides, and 36A, as shown in drawing 12 

)37] Moreover, by the carcass ply forming cycle 22, as shown in drawing 12 (A) and drawing 15 , by this example, 
th-way transit is carried out using the bobbins 39A and 39B of the pair which holds separately two sequence codes 
A and 15B, making these pass by the axis 40, parallel, and each-other hard flow from said flange 36 between the one 
e end position Yl of a shaft-orientations outside, and the another side end position Y2. Moreover, whenever each 
bbins 39A and 39B change the course in each locations Yl and Y2, said main shaping former 30 repeats intermittent 
ation at intervals of the pitch of 2P. By this, sequence codes 15A and 15B are turned up one by one, advancing these 
ning up points Li and Ri to a hoop direction moreover by turns at the turning up points Li and Ri of both sides, and 
m the tubed ply base 32 of a number of layers according to the count of the circumference of the main shaping 
mer 30. 

)38] At this time, sequence codes 15A and 15B can carry out an parallel array mutually between projection 36A of 
th sides, and 36A, without crossing. Moreover, in a need number of layers and this example, the bobbins 39A and 
B which completed formation of the ply base 32 of one layer stick the insulation rubber sheet (not shown) of thin 
;at on the peripheral face of the ply base 32, cover sequence codes 15A and 15B between said inner liner rubber 
jets 31, and prevent the array turbulence of a code while they stand by in said locations Yl and Y2. In addition, 
hough it is desirable to coat sequence codes 1 5 A and 1 5B with rubber or adhesives beforehand, the peripheral face or 
: inner skin of said inner liner rubber sheet 31 may be coated after ply base 32 formation. 

)39] Moreover, in the bead forming cycle 23, as shown in drawing 13 (A) and drawing 16 Each bobbins 39A and 39B 
: moved from said locations Yl and Y2 to the bead core formation locations Y3 and Y4 of the shaft-orientations 
;ide. After that by both-way migration by the core width W of each bobbins 39A and 39B, and continuation rotation 
the main shaping former 30 The spiral volume of the sequence codes 15A and 15B is carried out to multistage, and 
: bead core 5 which is upper bead core section 5A can be formed in the both-sides part on ply base 32 peripheral face, 
addition, the spiral volume of sequence codes 15A and 15B - the tire shaft-orientations inside of the bead core 5, and 
outside — it may begin to wind from which side. 

)40] In addition, when using one sequence code 15, a die-length part required to form the bead core 5 of one side is 
t, the carcass ply 1 1 and the bead core 5 of the other side are formed continuously, and the bead core 5 of one side is 
med after an appropriate time using said die-length part which carried out the complementary. Moreover, when using 
5 sequence code 15 of or more 3N book, after forming the carcass ply 1 1, the bead core 5 of one side and the other 
le is formed in N/2 code, respectively. At the time of odd number, termination of the one code is carried out about 
aid ] array termination location Jl, and also the bead core 5 is formed, respectively in the combination of (N-l)/2, and 
+1) / 2. In addition, it is desirable to use two sequence codes 15 from the structure of a production machine and 
nplification of control, and a viewpoint of improvement in bead endurance. 

341] Moreover, at the junction process 24, as shown in drawing 13 (B), the tire formation member 33 of each other 
iich are bead APEC SUGOMU 8, a cushion rubber 42, etc. is joined to the ply base 32 which formed said bead core 5. 
is desirable to press lightly said tire formation member 33 and ply base 32 with a roller etc. on the occasion of 
iction. Moreover, sidewall rubber 41 is arranged on the side former 37. 

342] Moreover, at the expansion process 25, as shown in d raw ing 14 , make the method of the outside of radial of the 
/ base 32 estrange the tread ring 44 of the shape of a cylinder which unified the belt layer 9 and tread rubber 43, it is 
ide to stand by, and bladder 30A of said main shaping former 30 and bladder 37A of the side former 37 are expanded 
:er an appropriate time, respectively. 

343] At this time, along with expansion of bladder 30A, the pressure welding of the bead core 5 and the ply base 32 
iich carries out the flatulence to the shape of a toroid among five is carried out to a tread ring 44, and it forms tire 
incipal piece 6A. Moreover, the flash section 17 of the ply base 32 protruded from the bead core 5 can be wound up 
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h sidewall rubber 41 along with e^^>ion of said bladder 3 7 A, is stuck on said^^principal piece 6 A, and forms the 
: body 6 of the bead structure sho\^m said drawing 2 and drawing_9 (A). In ada^ron, by taking the initiative in the 
)ansion process 25, and said flange's 36 reducing the diameter, and cutting down in the radial inside from said 
inder drum 34, the flash section 17 is opened wide and the winding is made possible. 

>44] in addition, in said bead forming cycle 23, without forming the flash section 17, sequence codes 15A and 15B 
used as ply base 32 outer edge **** 1, and are wound around it — namely, the ply radial border El and E2 — the tire 

ift-orientations outer edge of the bead core 5 — ready — the tire body 6 of the bead structure shown in said drawing 9 

I can be formed by making it cut down in the inner direction a little from 1 or this outer edge. 

>45] Moreover, the tire body 6 of the bead structure shown in said drawing 1 1 (A) and (B) can be formed by taking 
initiative in said junction process 24, expanding bladder 37A of the side former 37, and performing the junction 

■cess 24 including attachment of bead APEC SUGOMU 8, after reaching the top face of the bead core 5 and winding 

a flash 17. 

146] Moreover, as shown in draw ing 1 7 , by taking the initiative in said carcass ply forming cycle 22, and giving the 
torn bead core section forming cycle 26 which winds the bottom bead code 16 spirally on the inner liner rubber sheet 
bottom bead core section 5B can be attached free, and the same code which follows said sequence code 15, or 
continuous another code can be used as a bottom bead code 16 at this time. Moreover, it can replace with the bottom 
id core section forming cycle 26, and the tape bead forming cycle which rolls the band material of said code and 
ms tape bead type core object 5C in piles can be performed. 

>47] Moreover, as shown in drawing 1 8 , after carrying out the spiral volume of the sequence code 15 with the 
Tiber of stages of one half extent, and forming the bottom core part five Al on the ply base 32 in said bead forming 
;le 23 and winding up a flash 17 on the bottom core part five Al by expansion of the side former 37, the spiral 
ume of the sequence code 1 5 is carried out further, and the upper core part five A2 is formed. By this, the tire body 6 
the bead structure shown in said d rawing 10 (B) can be formed. Moreover, by giving a tape bead forming cycle in the 
idle of said bead forming cycle 23, the core part five Al and either of five A2 may be formed by core object 5C. 
148] Moreover, drawing 19 shows the means forming of the bead structure shown in said drawing 9 (B). As shown in 
.wing, while forming the inner liner rubber sheet 3 1 between the bead lock 35 and 35, the bead core 5 is formed on 

bead lock 35. Moreover, while bead APEC SUGOMU 8 which stretches the inner liner rubber sheet 31 top from the 
dial surface is allotted to the bead core 5, the ply base 32 by the carcass ply forming cycle 22 is formed on these, 
erefore, in the bead forming cycle 23, the initiative is taken in the inner skin side of the ply base 32, is taken in this 

base 32 in this example, and the bead core 5 is formed. Moreover, after the bead lock 35 and a flange 36 reduce the 
meter to the location Y5 which is in the radial inside, the winding process 26 which winds up the flash section 17 
ide from outside is given. After an appropriate time, the junction process 24 which arranges other tire formation 
mbers 33, such as a cushion rubber 42, and is joined by press etc., and the expansion process 25 are performed one 
one. 

149] Moreover, by the carcass ply forming cycle 22, the carcass ply 1 1 of the bias structure like said drawing 6 can 
o be formed, at this time, in the case of the junction process 24, it replaces with a tread ring 44 and the breaker and 
ad rubber of the code include angle near carcass ply are joined in the center of the ply base 32 as one of the tire 
mation members 33, respectively. And according to the expansion process 25, the shape of a toroid is made to carry 
: the flatulence of a breaker and the tread rubber to one with the ply base 32, and the tire body 6 of bias structure is 
med. In addition, in order to raise bead rigidity and to improve driving stability, it is possible to add the 
aforcement layer which consists of organic fiber or a metal fiber code to a toe of bead 4. 
>50] 

cample] While tire size made the radial -ply tire for heavy loading of a configuration of being shown in drawing 1 
ich is 1 1R22.5 as an experiment by the specification of Table 1 and Table 2, it tested and compared about the bead 
iurance (bead damage) of a sample offer tire, bead febrility, bead base deformans, and tire weight. 
)51] The test condition is as follows. 

Bead febrility : equip 1 5-degree drop center rim of size 22.5x8.25 with a sample offer tire, and it was made to run 
im lifting under restoration internal pressure 8.00ksc, 9000kg of load loads, and the conditions of rate 20 km/h, and 
leage measured the skin temperature of a toe of bead every 1000km, and expressed the average as the characteristic 
ich sets elegance 1 to 100 conventionally. It is low generation of heat, so that a numeric value is small, and it excels. 
)52] 2) Bead endurance (bead damage) : the tire which made it run drum lifting 5000km under said conditions was 
assembled, and the existence of ply RUSU was investigated. O mark shows that ply RUSU did not happen among 
ble 1 and Table 2, it is shown that Ruth generated ** mark at the edge of the winding section of carcass ply, and it is 
>wn that the separation of a carcass generated x mark. 
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►53] 3) Bead base deformans : the^^part t of the bead base of the tire which "^A lt run drum lifting 5000km under 
d conditions as an alternate long a^Rhort dash line shows came floating to draw^.2 , the deformation height ha of 
brmation was measured, and it expressed as the characteristic which set the tire before transit to 100. Deformation is 
allness, so that a numeric value is large, and it excels. 

154] 4) Tire weight : the weight of each sample offer tire was conventionally expressed as the characteristic which 

s elegance to 100. It is in a light weight, so that a numeric value is small, and it excels. 
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)57] As shown in Table 1 and Table 2, although the tire of an example is inferior to the tire which used the 
wentional steel code in respect of bead febrility and bead base deformans also when codes of a low modulus, such as 
on and polyester, are used for a bead core and a carcass, it can raise bead endurance (bead damage). Especially an 
tial tension modulus of elasticity is 2 1 500 kgf(s)/mm. When the above code is used, the conventional tire of a steel 
ie (an initial tension modulus of elasticity is 2 19000 kgf/mm abbreviation), this level, or the engine performance 
/ond it can be secured also about bead febrility and bead base deformans. 
)58] 

Tect of the Invention] The stress which acts on ply both ends can be reduced, and it can be made to distribute, and it 
proves bead endurance sharply, and, moreover, can attain lightweight-ization while it raises the adhesive property of 
: code and rubber in carcass ply both ends, since the pneumatic tire of this invention is constituted like the above 
tement. 
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[0 0 2 4] #IlBittt=»-Kl 5 tb-C, Wny, U 

^jxtres-rs^iia. £ bi-t4t-- k-<— * 5 s«« 
ookgf/W siiitaiiiiwsu^ ft*3*nj«5i 

3gtj#1±^E»4, J IS L10 17lciSSH5» 

[0 0 2 5] rco4 5l-, *BSTi4, U— *^=-Kl 
20 0 ^zfy^^mmE 1 „ E 2T*SS(iU^Sf*tffcK 
ffia^lli: L-TV>5fc*, E18 (A) , (B) l:^ti? 

^rtJE^jrit)*— *^=>— Kl 0J3f^ffli-*5l 
3St)^lTAl^*tbTt4, Ut©rt» 3 '^G 1 SrBEtii- 

{r*fb-C(4» ifJfErtffiiJco G 1 Sr§l3g-5^W* s >i | ttn;b 
r ^ ^Sfftlf^iSir^HBU^AG 2 twRflwS^i-Hg;^ 

h\ZX-l>*^- Kl 0 t-ht'-K=>- Kl 4k*mM 
$-tir?>7t«), ^^^^'J^oJC^A't'l-ioT^jSco 
30 llgff t ft 5 =" - Kcd^Ht is* 5 tf- K» 4 ft 

[0 0 2 6] ^co^g*:, 7 (D^mm:m±v 

ft*sfemiE#±tfMSH itrJA7?yy*SHFJ:!) 
/hi;^:«-e#, t'- KW4M4eoi6]±£;Mift*S*flit & 
ig^T-#S„ *fc*±lfi«$Hl«:yA75>^K$H 

^ L ft A*> lb El, E 2 co => - K^- ^ Sr^m^Ii- 
ffl)*JX'#, t-f- KiS^ttWl6l±i:<S*'(ktS:^ 

40 [0 0 2 7] flUIEt*— K = 74i UTI4, ftiJfe±t*-K 
^T§B5 A{c:*Dx-C, EI9 (A) ^*-t"4 ?Ul#— 
/7^11 Tt*-K = -Kl6 frft 

1 61±«>a»-C««l#* S-frTft 5 ->V^!7^ 
>- K^-l'T'coT f — KaTSB 5 B Sr^Ki-S r t ^T' 

«-&^Sr!6l-t^*5?)<, TC0f- Kar»5 

A. 5 BHB-C*.h»fttl 1 BSrSEft-C* *-* 
^co'l^t^itKSihl^'bS^o., BIlSETf— K3— Kl 6 
14, BflfEifi^^-Kl 5<!:iIM$-tt5C<!:/-i*>-C#S^, 
50 ^ajBt<0SU=»-Kt?*fifc"*-4Ci:fct?#, 0Jx(4Tt'- 
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jJm^yyUjS, «Jffl5l«9 5W4*E^l 5 OOkgf /mm 

[0 0 2 8] ftistr— K=r 4 t tttt, WlBTtr— K 
4-6*«r¥fftg|#»itT^A*aibfc#«-Sr«#« 

4 1 1 toWJfcftKLTfcJiV^ 
[0 0 2 9] *fcWIE*±»f SS 1 1 B t ##JO 

$d<, flfrffiia 2 XtfEl 9 (a) tr^-rj;?^ tfrlE±tr 

*fo**fc»±tf\ ^^HMlEl, E2£, ±tr-K 
=1 T n 5 A5g L < tt tT— < > ^ * =* A 8 (Dft-Mffi 

\zfet>itxmi$ii£itzi&. ei 9 (b) tr^-t-<t m 
*fc*±»f > tf- kx-< y ^ * =f 8 m<DmmwG 

[0 0 3 0] 4fc«±»fffll lBt LTttttK, HI 9 

(c) fc:*i-£5fc:* tr— K=7 5 oj6ffi±-e»*i-* 
a\ HBfc-*«H"e*tJ:3i-, :^«e i , e 
2 £ tf- K = 75 <d{B!IB5 ri> b * ^ ir«i*|p] 
b"C»»S*Tt>J:v\ 

[0 0 3 1 ] *fc*_LH'» 1 1 B<£>£ fcfclffllOMt It 

T£P 5 BKt;/Xlj:3 7ft:5 C t J: o TflljSStlS t 
*±*fSFBl 1 B<D?mmE 1 . E2^ CLtlbSA 

So f£L< (4, HI 1 0 (A) 0 ±tr—K = 

T»5A^jKffi±-e»*i-S*±»f»l l BGtfMMIkE 
1, E2*±tT— K=«r»5 AtTtf— K = TSB5 At 
OB, 3gL< ti = Tft:5 C t<z>IWT#E*i&ir« Xf*. HI 
10 (B) i^TFi-i 5 l^. Jitr— K^TttSASr^S* 
|plrt«OT="r»^5 A 1 fc#MiO±=iT«#5 A 2 t 
tr:£f«]U ±tr— K3TSB5 AOJEffiSriio-C*>f 

Jiff, t^l»El, E2^ 37»»5AK 5 A 
2lB-«**iiA/t?l»»S**. Xli37»*5AK 5 
A 2^ffiriX**— ^SrWfaaTftS CT«L, ^<D=*T 

So 

[0 0 3 2] 1 BO^bClcoMirlt 

(4, [Hi l (A) C^tJ:9(:, ±f-K37»5AA* 
b*^+tt*|fiJ«-tt^UJ'*"«i:*aLSB 1 7 Sr*a*ipm 
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Tffl 5 A t If — ' y^^=fA8i CO^-C^iA A/ 

-C#MB£*5jK «KSB1 1 (B) H^fJ:5lw N 
SftlE±tf— K = 78B5 At fc*— t 

[0 0 3 3] 4*1OTE*±W t SB 1 1 BO«itO^T% * 
ffiOftE 1 , E 2 SrS5*aA/-e»4»i-41>0»4, ^MWtE 
1, E 2W=- K/u-*XtfBfc#»tt SrflWKWJh-e 

io [0 0 3 4] W:, r(Dj:5^A^^t^^ 

s/-h3 i zmm-rz'f 9>r^*#»txa2 1 
t, 

• itulS^ ^7^t-^A^- h 3 1 0>*WBffi-C#*- 
5#-*^^7-Y*»l82 2 t, 

• ^9^**3 2te*>f+»jfta*r3 3«r2lv*te*fr£ 

t^i^Ig2 4 t, 

• atlB*j**7*— ^3 O.Srflg5g^it-C*iDB£co^-Yir 
^»6$rHMli2 5 t^^AyT-t^o 

[0035] stEi^7^—v3on rtJEasatj: 

3 4^MBI-, tr— K = T@^fflOtr— Kciy^ 3 5Sr 
^LT> JBM^I8ftn**©77y5?3 6 tERL-C 
30 *3 9, ^77^-^3 6<Dftma*s KJfiSLffi^W 
E/SK*PS:«!*i"a^jfi3 6 A^R^^fpj^raHBT* 
la^ij-TSo *fc«riB*fiS;«7^— 73 o©w«ii:t, 

[0 0 3 6] ^oT, >f 7^^»W*tXe2 1 T? 

tt, HI 12 (A) tw^i~J:9tw, PH|iJ^jg3 6A, 3 
6 Af B 1Cioi y 7-Y n A h 3 1 ± 

^^^■—^3 o^«ffi±-cn«*^#iii-t"4 0 

[0 0 3 7] tfc*-*^^7^«»l82 Bl 
40 12 (A) RXfmi 5 2*0 

i«=-Ki5A, 1 5 B«ij^fc«#^a— »^#tr 

>3 9A, 39B?:fflV\ cn^SrflfrlS^^^^S 6 J: 

by i , Y2T^«t^"i^ mia*jsja»7*— 

4llwJ:oTffi^^— K 1 5 A , 15Blt P*iHR!]<0#T iS L 
50 fSl^tl^^^^Ki^gfigU. iM7^— 7 3 00)110 
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[0 0 3 8] ^C0B#, = — Kl 5 A. 1 5 B Pi 

flj|<7?^®3.6 A, 3 6 ABaT-|*3£S-t-5r tft<EV^: 
WtPI"C*5o *fc#MML *«-CttlJitf>:/7>f 
S*3 2^J*SrSTtfc#lfy3 9 A, 3 9 B ttOTIB 
filYl, Y2"C««t5i:i:tK, ^7^S*3 2© 

b4^) Srfl*#U Wta-f 9>f-*-— h3 

1 <tOMT-Jgjtt=i— Kl 5 A, 1 5BSr8tSLT = -K 
OiS?iJanSrS6ih-t-So 4fcii^-Kl5A, 15B 10 

\att&. ^^xnmmmx^— : rv^^-r^zt^m 

ttOTE-Y h 3 l (OrtJSffilra — 

[0 0 3 9] tf — K«»IS 2 3 T?»4, El 1 3 
(A) RXfmi e\Z^-t #*t>3 9A, 3 9 
B£r, HUfS&BYl, Y2 J:9«l*lRlrt«Otr— K = 7 

9A, 3 9 B W a T r|3 WtWfitl»t i: i*»7 * - ^ 
3 OOSiBfii^iot, jig^=2— K 1 5 A, 15B 20 
S:^a^*«!## bt^^SftS 2^Jflffi±<0P5fll» 
^ir , _b tr - K 3 Tg[5 5 A "Cfc 5 If— K a T 5 SrJ&STT? 
#5 0 4*5**3— Kl 5 A, 15BO(Uti*», tf 

ttfttt>Sv\ 
[0 0 4 0] ^\ 1*0»*=— Kl 5 S:ffll>5WMw 

# — ^J^y-f 1 1 RZfi\kJj{%\<D tf— K=* 
T5£iSttbT»J«U L*>*flL iME*bfc*£«B# 
SrffiV^T— *«<Otr— K = T 5S:»filti-4. ^fc3*W 30 
±N*o**3— Kl 5Srffli^<!r#tr{4, X—X^y 
H 1 lS:«*tfc», N/2*^=J— KT— ffi, 

KSrt»EEyH»Ttt« J 1 iEflfC*MIIIS*« 
Wl, (N-l) /2, (N+l) /2t^btt^ 
-K = T 5 Sr5fe^«fi*i-«. 4:fc£S»«0«3£RtffM 

m<om^it, tr— KW^ttorfijjKDW^^btt, 2*0 

[0 0 4 1] Sfcg^Ig2 4T'f4, El 1 3 (B) 135* 
1-£ 5 miBtr— K=T5 fcR#fc? p 7-'rSft:3 2 40 
fc. If— Km — <y^^iA8, ^ r >3>^424 

KBRU WfE*>f 3 3 £^9^**3 2 t 

fclM K7^— ^ 3 7_b(rj41M 1 rt* 

[0 0 4 2] Sfc«BiBxe2 13 1 4 tr^-T J: 5 

tc, ^m9i k^xn4 3 tfe-ffitLfcnm • 

*tco h U> KU 4 Sr. /7-flft3 260^^fS] 



OT?9- 15 6 3 10 
10 

^—7 3 0<D7?jr~-3 0ASW K-7^-^3 7(7) 
^9^-3 7 A«r*/rJWRS*5 0 

[0 0 4 3] ^(D&f, ^7 3 o Ao*«»c:ontr— 

K = T5. 5KTho^ KW;ilt§7 B 7^1ff3 2 
f4, HUy K^ >^4 4tflE*b"t*-Y+±S86ASr« 
*fcbr-K=T5^bH:*ai-7 p 7>fS#3 2 
0(4^aabgI5 1 7 14, BtJfS^^^-3 7 A^JBSSKon 
TIM K?t-;u^4 1 i:i:fc(r#±Jf fen, iiufE* 
^-¥±§156 AfcftS*£nT, iMEH2&tfEl9 (A) tr 

*-Mf-K*ie<D*>r+**6Sr«/«-r5 0 4*5»kx 
S2 5tr5tiEttT, m^y^i/vz 6 amis u ttjtsR 
fgi K7A3 4 i 9*a*mrt«i»ra*.scfcKj:o-c, 

[0 0 4 4] ft^tWflE^— Kdt»XS2 3te*5V^T, 14 
*ab«l 7SrHJt5^fc4<**=i— Kl 5A. 15 
Bfc^-raiffS 2^*fcl«— bT*Eli-<5, -f4fo 
^7 P 7^fWiEK E2£. ^-K=7 50#^+i 

:il:i:ot, ffiJEEI9 (c) iC/Tft- Kffi^*^ 

[0 0 4 5] *fcWE8-&IS2 4^5feJElfC, iNf K 
7*— ^3 7^7^- 3 7 ASrlMRS*. (4^tti b 1 
7«rtf— K = 7 5 0>±ffi^S9*±»ffca, tf— Km— 
*<y9* =f A 8 OflSK**tr»-&XS 2 4 feff 4 5 ^ t 

iaot, mumi 1 (a) % (b) K*H-if-K«ig 
[oo4 6] ^fciai 7\z7j<-t£ ?\z s 

9>fj*»XS2 2teife»t-C, -O'-J— 9*f-J— =fA-> 
-h3 1_b"C\ Tf-K^-Kl 6Sr«*-e«Eli-ST 
t-K^7MiIg2 6^t:<[:iaoT, Ttf- 

tf- K = - Kl 6 t b-Ctt, SulS^gS^- Kl 5 .b*^ 
i-«BI— = -KXtt, #*«<0»J=«— K«rffli*5* 0 * 

WSr^^fiiaT^ — >^tr— K^^^37ft5CS:M 

[0 0 4 7] tftBSl 8 1:^1- J; WIElf— Kfifc» 
Ig2 3C*5^T, 7 P 7-TSft3 2±i:It^"Kl5 
*r*5>a*o**-rt(Ui#* ITT373»5A1 Sr» 
^Kb. ^oW ^3 7<ol»Kl2:J:oTtt*l±lb 

l7tT37a»5Aiii:*llffc», $fetrii^^ 
-Kl 5**Ml!*#bT±3rffl^5A2Sr?Bfi8;i-5« 
-ni^J:oT, SftEBIlO (B) t-^-f-tf— K«3gfi0^ 
^^*te6*Mj&XZZ> 0 *fc«WEtr-Krit»xa2 3 

7S^5AK 5 A2<0<RTn^— *&=iTflS5 CT* 

[oo4s] £/cE) i 9 14, mmm9 (b) c^tt- 

K«Sto«**aSr*i-o B»r»i-rj:<, tr-Koy 
^ 3 5, 3 5P^-C-f rfAi>— h 3 1 
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tfttZttW^ 5±-C-t*-K='T5& 
^Aix-h3 l±^Wt-Kx !y 

•5o ^ot, t*-K^X®2 3T-I4, *0iJ-CI*. ^7 
-YS^3 2 OF^J^SiHUiw. -<D7°y'(&W-3 2\zftmtf 
tt'-K^T5e^«„ U^-Ko^ 3 5X15 
7 5^-^3 6*s^*Knrt«fca*.5ffi:«Y5*t?ttS 

SStexe 2 4 , IfcKia 2 5 iS«R*tTfc*l 
[0 0 4 9] ^fc*-^7^7 P 7'l'fiS;»XS2 2l'io 

e«t5Itfct't, -ro^ > «^Xm24^, h 
u 7 ^^4 4 f^jfC*— A^^'f t-Jav^ 3 — 

ro -oi tr, ^7^**3 2co^*^*^^-t"^o 20 

A4r7°7-rS<$:3 2 ti:t>l:-W^ a ^ KttfcBHUS 
[0 0 5 0] 

[HiS0lJ] ^/f-lrf'fX^l 1 R 2 2. 5T'fo-5Elli- 
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[00 5 1] 7^ h*#tt*«>ii9"<?*>3. 

i) t'-Kigf&tt = wtft*^^^ 2 2. 5X8 - 

2 50 15° »SJK !> -M^ilMlF U *J*rtffi8. 0 0k s 
c , MffiffiS. 9 0 0 0 kg, iift 2 0km/ h C0^#TT- 
K7A±^iff$t> 7&fr8E«tA 5 l 000km«Ctf- 

[0 0 5 2] 2) fcT— KW4M4 K»«) : *MB* 

^TT- K7^X&5 0 0 0 kmilff^tfe^'f -\T&8?& 
U y^^yu-^O^Sr^Lfc. SU , * 2 4\ O 

[0 0 5 3] 3) tT— h's<—X&&te. ■ El 2 
■C*i"J:Sfc, SIIIE*#TT? K? A±* 5 0 0 0 kmt 

^w^ffi$h a £$MU jfetrWro^W-Vfirl 0 0 

[0 0 5 41 4) ^-ftlt : £&.mt"( J r<o&m*: 
^*p°p5r i o o fci-*JS»-e**Lfc. M*s/h*vx*a 

[0 0 5 5] 

[*1 ] 
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[0057] si, 2 ir^-r^ mmm<o^^f^ 
ttxt/tf- K^— **«ttOj£"T»tt*s too, tr- k 

«I»3IK9»tt*^ 1 5 O Okg f /mm* H±Oa-Kt 

oi>rt>, = — K (Wffl5l3B9»tt^|gi 9 30 

OOOkgf/mm* ) 0^3te*^£rau^U5gL< tt-t 

[0 0 5 8] 

[Hi ] *«Wo— **o«»fc»i-#>f +owagBa"r? 40 
[02] -toif— K»*:*t*bT«i-»^WffiB|-e* 

So 

[El 3] $x<D=t— KIfi?iJ£tf— K = T££fcK:* 

l-#4#t0-efc$ o 

[0 5] KOffifria?flo«icoffJSr*i-|»|ft 
[06] # — #;*=i — KOttfrBMOS btcftfcoGnJS:^ 50 



[0 7] (A) — (F) I*, tf— K = 70(rl»#^- 

[08] (A) , (B) I*. *I^^^3-K^ff 

[0 9] (A) - (C) «\ *«S^ffiV^5 5tf— K«5g 
O— «S:*-M»WBBHt»*>S 0 

[010] (A) , (B) tt, *W^ffiv^5Stf— K« 
[011] (A) , (B) tt, *Kt-fflv>5 5tf— 
[012] (A) , (B) >fyt-7^ftSft»tI 

[013] (A) , (B) tt, tT— Krt«IS»tffl^ 
[014] IB»xaSrRWi-4KH»H-efc4o 

[015] *— xi^^^-Y^xasriawi-attwaBi 

[016] 1f-KjE^xa*:IftW-ra«h»«H"C**. 

[017] Ttr— K=»r»j*»xa*:ttw-j-aiw(fffiH 

T^fcSo 

[018] * — ^^^-YiflJBo^iJfxeo— «S:tt 

[019] * — ^*60#±^xaoteoCTSr 
IftWi-SKWfflSH-efcao 

[02 0] v^^mmizM*- Ksuic^ffl-rajESASritt 
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5 A ±tf- K^TgP 
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7 ^^^^7^ 

8 fcf— Kx-' <y?X=fJ* 

10, 1 OA, 10B, IOC ^7—^7^ =3— K 
14 ±tT— K = — K 
16 Ttf— K = — K 
1 7 H^ffiLgB 
Li, Ri IffiKbjft 
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